SUMMARY
INTRODUCTION
The literature provides a number of classifications of cerebral palsy, but none gives complete information on motor skills and degree of expression of deficits in gross and fine motor skills of upper extremities. Rosenbaum et al. (Rosenbaum, Palisano, Bartlett, Galuppi, Russell, 2008) have described cerebral palsy (CP) as a group of disorders in the development of movement and posture, which causes limitation of activity, which is of non-progressive character, created as a result of prenatal or postnatal brain damage. They state that the motor disorders are often associated with sensory disturbances, cognitive, communication, perceptual and behavioral disorders. In this definition, motor disorders are classified as "backing".
Definition stated by Stosljevic, Rapaic, Stosljevic and Nikolic in 1997, defines cerebral palsy as a heterogeneous set of pathological symptoms that manifest clinically as motor disorders accompanied by contemporary intellectual, sensory and emotional disorders. As the definitions of cerebral palsy change the approach to rehabilitation also changes, which is very important for professionals in practice.
The prevalence of cerebral palsy amounts 1.5 to 2.5/1000 live-born children (Odding, Roebroeck, Stam, 2006) . Research in the last decade suggest that 3.6/1000 eight years old children have diagnosis of physical findings that is consistent with cerebral palsy (Yeargin-Allsopp et al., 2008; Bhasin, Brocksen, Avchen, Van Naarden Brown, 2006). Himpens et al. (Himpens, Van de Broeck, Oostra, Calders, 2008) researched the relationship between gestational age, prevalence, type, distribution and severity of cerebral palsy. Cerebral palsy significantly decreases with increasing gestational age and amounts 14.6% from 22nd to 27th weeks of gestation, 6.2% from 28th to 31st weeks of gestation, 0.7% from 32nd to 36th weeks of gestation and 0.1% of children born at term. Low birth weight and low value of the Apgar scores are highly associated with increased risk of cerebral palsy. Most of the factors that influence the occurrence of cerebral palsy does not act in isolation, but synergistically lead to damage. Impact or consequences of cerebral palsy range from complete independence to complete dependence on other's care and support. Children with cerebral palsy face different challenges on daily basis in form of the possibility of participating in activities, difficulties in social interaction and similar (Voorman et al., 2006) . The limitation in the development of motor skills which is in the basis of poor development of children with cerebral palsy is the result of problems with muscle tone and reflexes. As Rapaic and Nedovic (2011) state poor muscular control causes difficulty in achieving adequate development of posture, locomotion and manual dexterity. Motor skills play an important role in the overall development because through the movement the child has the opportunity to explore and interact with the environment. For interaction and development are important both motor and cognitive status. In children with cerebral palsy, motor skills are always damaged, but the type and kind of symptoms vary. In the research of Dalvand et al. (Dalvand, Dehghan, Hadian, Feizy, Hosseini, 2012 ) was examined the relationship between gross motor skills and intellectual functioning of 662 children with cerebral palsy aged 3-14 years using the Gross Motor Function Scale. (GMFCS E&R) which showed significant correlation of the mentioned measures. These results are certainly important because they highlight the importance of team work of all profiles in conception and implementation of rehabilitation programs.
Cerebral palsy is generally classified according to the predominant form or topography of motor disorders. No classification provides complete information about the severity and degree of deficit of function of gross or fine motor skills. The study has shown that there may be some deficits in unaffected arm in hemiplegic form of cerebral palsy (Brown et al., 1989) . The abilities of the upper extremities are of great importance in activities of daily life and determine the degree of independence in the same. ) examined in a study that included 367 children with cerebral palsy aged from 4 to 14 years the function of the arm using the MACS and Zancolli classification and concluded that the limited arm function is present in all types of cerebral palsy, but the characteristics of the disorder vary depending on the subtype of cerebral palsy. MACS is useful classification for evaluating how well children can manipulate objects in everyday activities. In children with hemiplegic/hemiplegia, upper extremity function depends on several factors, including the degree of spasticity, paresis and sensory impairment scale (Fedrizzi, Pagliano, Andreucci, Oleari, 2003) . Klingels et al. (2012) in their research insight into the relationship between the damages of the upper extremities with measures of activity in a sample of 82 patients came to the conclusion that children with higher MACS level have significantly more pronounced damage and a greater degree of limitation in activities of daily life. Therefore, the assessment of arm function is important because in this way an insight into manual dexterity of the child can be received. Tests or estimates often measure total time (speed) as critical measure of function i.e. their capacity while the enforceability or manual skills can easily be defined by a particular classification.
A question can be drawn from all mentioned and that is whether the assessment itself of the ability and the results obtained by applying a test is sufficient to obtain real information about the arm function and manual dexterity and manual skills. Functioning is a common term which embraces all body functions, activities and participation. Disability serves as a common term for impairment, limited activity or restrictions in participation. ICF also lists environmental factors that interact with all these terms. In this way, it allows the users to record useful profiles of functioning, disability and health of individuals in different domains.
According to the ICF classification, limitations in activities and restrictions in participation define two terms: capacity and enforceability.
Enforceability qualifier describes what an individual does in his current environment. Since the current environment includes also the social context, enforceability can be understood also as "involvement in life situation" or "lived experience" of people in the current context in which they live. This context includes the environmental factors-all aspects of physical, social and world views that can be encoded using the components of environmental factors.
Capacity qualifier describes an individual's ability to perform a task or action. This term is intended to demonstrate the highest possible level of functioning that a particular person can reach in a given area in a given moment. To evaluate the overall ability of the individual, we must have "standardized" environment to neutralize the varying impact of different environments on the ability of the individual. This standardized environment can be:
The current environment that is usually used to assess the capacity of the testing environment or
In cases where this is not possible, it is assumed that the environment is considered to have a uniform impact. This environment can be called "uniform" or "standard" environment. Therefore, capacity reflects the ability of the individual custom environment. The split between capacity and presentation reflects difference between the impact of current and uniform environments, and provides a useful guide in terms of what can be done to the environment of the individual to improve performance.
It was necessary for classification methodology to take into account the child's functional skills so CanChild (Canadian group) proposed classification system of functional measures of gross motor skillsGross Motor Function Measure (GMFM).
Focus attention on the ideal model of classification of cerebral palsy is important because the classification should be useful both for prognosis and for the organization of rehabilitation treatment. There is a possibility of partnership with parents, i.e. that they also participate in classification and thus have access to for example manual skills of their children.
There are recommendations that the diagnosis of cerebral palsy should include a description of the child's functional abilities . With the combined use of MACS and GMFCS a broad understanding what the child is able to do is obtained and that is an important adjunct to diagnosis. The combined use of classification and diagnosis makes it possible to define subgroups in a heterogeneous group of children with CP. Using these methods of classification is very important in practice and for scientific research purposes, because it is precisely this type of classification that improves communication skills between families and professionals dealing with children with cerebral palsy (Ohrvall, Eliasson, 2010) .
The objectives of this study were therefore to determine upper limb motor impairments presented through passive range of motion, and secondly to assess whether impairments and activity limitations would differ depending on the level of manual ability and dexterity.
SUBJECTS AND METHODS

Subjects
The sample consisted of 30 children with cerebral palsy, primary school children aged 7 to 15 years (AS 12.1; SD 2.6) of both sexes (17 males and 13 females). All subjects attend special schools in three centres in Vojvodina (Novi Sad, Sombor and Backa Palanka). Text of informing consent for conducting the research was signed by parents.
Criteria for inclusion in the study were: Diagnosis of cerebral palsy and Children aged 7-15 years. Criteria for exclusion from the study:
Lack of cooperation, Operation of the upper extremities, The use of Botulin in the last 6 months.
Methods
In order to study the manual dexterity were used Nine hole peg test and the Box and Blocks test, and manual skills were assessed using the Manual Ability Classification System, as well as by Abilhand-kids questionnaire that was filled in by parents. Passive and active range of motion was measured using Upper Extremity Rating Scale. In order to assess overall motor function was applied Gross Motor Function Scale.
All subjects were classified according to the GMFCS and MACS 1-5 level, with sex, age, aetiology as predictor variables.
The system of classification of manual ability -Manual Ability Classification System (MACS) is a newer instrument designed to classify how children with cerebral palsy use/handle objects that are used in everyday activities (Eliasson et al., 2006) . It is very simple, valid and reliable tool for classification of complex phenomena such as cerebral palsy. In five levels are described capabilities and needs for assistance and adaptation to perform everyday manual tasks. MACS (www.macs.nu) can be used for children aged 4 to 18, but interpretation of the degree must be consistent with the child's age. Of course, the children use subjects differently at the age of 4 compared to children of teenage age. The same goes for independence -a younger child needs more help and supervision than older children. For the purposes of this research three independent estimates were carried out by three therapists (two examiners and one that is in direct, continuous contact with the subject).
Gross Motor Function Classification System (GMFCS) is confirmed as valid method of classification of children with cerebral palsy and it is in very wide use (Palisano et al., 1997; Palisano, 2000) . GMFCS is a scale with five levels that classifies gross motor skills according to the degree of independence in movement, transfer and postural stability and according to the need of using orthopaedic aids (from crutches and sticks to the electric wheelchairs and scooters) at the age of 18 months to 12 years, considering the fact that children at the first level are mobile, independent, while children in level 5 have significantly impaired motor functioning. The tasks in the area of gross motor skills are grouped according to age levels to facilitate the proper classification of the investigated spectrum. Inter reliability of using the system of classification is very high in different populations and in different age groups, as confirmed in researches (Wood and Rosenbaum, 2000; McCormick et al., 2007) . GMFCS according to the findings of researches focuses on seating and movement (Rosenbaum et al., 2008) , which is noted as only flaw of the classification. GMFCS has high reliability and stability over time. Assessment of children according to GMFCS by parents or adult patients is in accordance with the evaluation of experts and correlates with the ICF. This classification allows setting the functional rehabilitation goals for each motor skills level according to different age groups. motion of the shoulder, elbow, forearm, and wrist, and to assess hand grasp and release (Koman et al., 2008) . The scores for subscales of the UERS were measured separately and then summed for an overall score. Exact values were converted to dichotomous scores where score 1 means "no movement limitation "and score 2 "a deficit of movement".
Performance in many tasks
/activities of daily life, school activities and games require fine motor skills. Simple and easy to administer tool that can quickly detect disorders of fine motor skills/manual dexterity of both healthy individuals and persons with disabilities is a Nine-hole Peg Test (9-HTP) (Picture 1). Researchers that put it in the use were Kellor et al., 1971 (Kellor, Frost, Silberberg, Iverson, Cumming, 1971). It can be an adequate screening test because time required to
RESULTS WITH DISCUSSION
Analyzing the entire sample slow early development is recorded as a common feature of all respondents. Most of our patients 20/30 (66.7%) live in complete biological families while 2/30 (6.7%) of subjects have guardians. Only 2/30 (6.7%) patients have in the family another child with special needs and disabilities.
Of the total sample most of the respondents work at the level of light and moderate intellectual disability while 5/30 (16.7%) respondents were categorized as severe intellectual disability. According to the findings of the Commission for the classification 5/30 respondents were categorized as multiple disabilities while the majority were categorized according to dominant disability (intellectual disability or physical disability). Cerebral palsy is very often in the literature cited as an example of multiple disabilities. Children with multiple disabilities are usually with a lower level of functioning that are more dependent on all forms of support than children with only one disability, which show higher levels of functioning ( Boulet, Boyle, Schie, 2009). Based on the results shown in Table 1 , we note that many subjects have bilateral subtype of cerebral palsy in relation to unilateral. In relation to the form of cerebral palsy 19/30 (63.3%) of subjects have spastic type while 11/30 (33.6%) subjects have mixed form of cerebral palsy. Analyzing data from Table 3 , we see that the independent walk without limitations is present at 10% of subjects, while the largest number of subjects (46.67%) moves independently, with some limitations. Only 10% of subjects use the cane, crutches or a pendulum as help while walking and the same percentage moves launching a wheelchair independently. Personal assistance for movement in mechanical wheelchair with the use of application of assistive technology to achieve antigravity posture of head and trunk and control of movements of upper and lower extremities require 23.33% of total subjects.
The biggest difference between the results obtained in this study and other similar studies is evident at the level I and II (Beckung, Hagberg, 2002; Howard et al., 2005) . This difference may be initial starting point for further research that need to answer the questions that it is the same result of time when the rehabilitation began, the intensity of rehabilitation, the presence of other disturbances and disorders, and many others. In our study a very high positive correlation was identified between GMFCS and MACS levels in the whole sample (Spearman r=0.73, p<0.01). Observing subpopulations on the basis of type of CP, the most pronounced is correlation in the group with type 3 (Spearman r=0.83, p<0.01). The correlation in the group with type 2 has not proven to be statistically significant (Spearman r=0.48, p>0.05) which is probably caused by small sample size (n=6) in that group (Table 5) .
Table 6. Summary of criteria for the GMFCS and MACS
A number of studies dealt with the relationship between MACS and GMFCS and about half of the research groups had equal levels of GMFCS and MACS. Inter reliability ranged in the interval from good to excellent among professionals, and among professionals and parents of children aged 4-18 years (Ohrvall, Eliasson, 2010).
The table was taken from the work: Carnahan KD, Arner M, Hägglund G (2007) Association between gross motor function (GMFCS) and manual ability (MACS) in children with cerebral palsy. A population-based study of 359 children. BMC Musculoskelet Disord 8:50
The results obtained using the Upper Extremity Rating Scale indicates that the preserved mobility in certain segments is the most present in children with monoparesis and hemiparesis. If we analyze obtained data in relation to the individual segments, we see that the largest number of subjects have limitations in wrist which would affect the results of tests for the assessment of manual skills (Table 7) . As expected, as the MACS level grows the achievement on the questionnaire ABILHAND-Kids is lower ( Table 6 ). The highest possible score on ABILHAND-Kids questionnaire is 63 indicating the highest level of independence in activities of daily living.
MACS level correlates with the degree of independence in activities of daily living (Gunel et al., 2009 ), although in our study it was not confirmed. Based on the importance and usefulness of the results obtained using the MACS classification we recommend the use of it in everyday work, incorporated in current protocol work. (Table 9) , which is consistent with the expected results.
The lack of large number of studies is that the impact of personal traits and characteristics of the state on activities of daily living is little researched. In this study we were missing a number of data (sociodemographic), which would be relevant to making comprehensive data in the interpretation of data on independence in activities of daily living using Abilhand-Kids questionnaire. A number of respondents was unable to perform 9 Hole Peg Test (according to data presented in Table 10 ), so we can conclude that the use of Box and Block test is more suitable for screening of manual ability in children with cerebral palsy. There was no statistically significant difference in the results of the tests in relation to the dominant hand. The explanation for 9 Hole Peg Test may be that poorer performance on the test were caused by the extended time required for positioning the object, speed of movement, poor visual motor control and other variables that have not been studied. Application of the 9 Hole Peg Test in patients with developmental disabilities and disorders requires additional verbal instructions during the test, but commercial availability, ease and speed of administration (less than five minutes), portability, minimal space for the administration recommend the application of this test as a screening instrument for manual skills (Smith, Hong, Presson, 2000) . There is a statistically significant difference between the Box and Blocks test according to the type of CP (p<0.01) ( Table 12 ). Application of Box and Blocks test has certain advantages such as ease of providing test material; it is applicable at individuals with cognitive disorders and is conducted in a sitting position (Mathiowetz, Federman, Wiemer, 1985) .
As it was expected, children with cerebral palsy type 1 have shifted approximately 30.5 cubes in 1 minute, while the children with type 3 shifted averagely only 13 cubes, less by 57%. These results indicate a large difference in capacity and enforceability of children with cerebral palsy, and both areas are extremely important in the activities of daily life and consequently affect the quality of life. There is a statistically important influence of certain components of the somatic status of the upper extremities on the independence in activities of daily life if it is evaluated using the Abilhand-Kids questionnaire. The significance of the impact of the type of grip, function of elbow and shoulder is similar.
The combination of measures that deal with capacity and the performance are of outstanding importance for the understanding of children's abilities in the purpose of planning, conducting and evaluation of various treatment strategies (Klingels et al., 2010) .
CONCLUSION
In our study initially was researched the relationship between MACS and GMFCS. The correlation coefficient represents the consent of two different classifications, which was confirmed in this study. We can conclude that both classifications are simple to use, efficient, complementary in displaying the classification of motor functions and classification of manual ability that is important in activities of daily living.
Manual skills can be measured with several valid instruments, as each instrument separately measures different aspects of uni-or bimanual activities. Respect of capacity and performance (enforceability) in the tests is crucial for better understanding of the ability of children, managing and evaluating treatments. These conclusions are consistent with the results of meta-analysis measurement of capabilities of the upper-extremity of children with cerebral palsy, Klingels et al. (2010) .
Children with CP who exhibit decreased range of motion and stiffness experience functional limitations and restrictions in participation. The natural history of upper extremity function as children grow and develop must be considered in combination with issues such as motivation, cognition, and proprioception.
If the child's motivation to perform activities is low, if they do not understand the task, continually looking for help and support from adults, they should be classified according to the actual performance, although they have more capacity (Morris, Kurrincruck, Fitrpatrick, Rosenbaum, 2004 ).
Positive in this study, although it pursued a homogenous sample, is that the sample covered almost all types and forms of CP which is also important in making initial conclusion.
Success on the tests of manual dexterity is caused by the functional capabilities which bounds to the selection of tests and classification used to assess the ability of the upper extremity of children with cerebral palsy.
